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CLAIMS 




1. Apparatus for conveying ice/Tn the form of a plurality /6f pieces each 
having physical characteristics amenable to transport by negative air pressure 
pneumatic conveyance, from a source of said ice to a remote location under said 
negative air pressure, which comprises: 

a hollow elongated ice/conduit connecting said source of ice and said 
remote location and providing ice communication therebetween; 

a receptor at said remote location for receiving said ice; and 
a vacuum pump in fluid communication through a vacuum line with said 
receptor for withdrawing jairfrom said conduit and creating a vacuum comprising 
said negative air pressure in said conduit, said negative air pressure causing 
said ice to traverse said conduit from said source into said receptor. 



2. Apparatus as in Claim 1 wherein said receptor comprises an ice 
dispensing device. 

3. Apparatus as in Claim 2 further comprising said dispensing device having 
dispensing means for dispensing individual quantities of said pieces of ice to an 
operator of said dispensing device upon derrjand of said operator. 

4. . Apparatus as in Claim 3 further con/JpfisiTTg said dispensing device also 
comprising means fordispensing individual quantities of liquid beverages to said 
operator of said dispensing device upoV demandj£f~said operator. 



5. Apparatus as in Claim 2 wherefin skid ice dispensing device comprises a 
container from which ice is dispensed into a second conduit providing ice 
communication between said container and another receptor, whereby said ice 
may be passed from said container to said another receptor. 



6. Apparatus as in Claimyo wherein said another conduit is oriented such 
2 that said ice is motivated thro/igh said another conduit by the influence of gravity. 
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7. Apparatus as in Claim 6 further comprising a vacuum pump in fluid 
2 communication through a vacuum line with said container and another conduit 

for withdrawing air from said container and creating a vacuum comprising said 
4 negative air pressure in said another conduit, said negative air pressure causing 

said ice to traverse said another conduit from said container into said another 
6 receptor. / 

8 8. Apparatus as in Claim 5 wherein said anotl/er receptor comprises another 
ice dispensing device. / 

9. Apparatus as in Claim 8 further comprising said dispensing device having 
2 dispensing means for dispensing individual/quantities of said pieces of ice to an 

operator of said dispensing device upon dfemand of said operator. 

10. Apparatus as in Claim 9 furth^comprising said dispensing device also 
2 comprising means for dispensing individual quantities of liquid beverages to said 

operator of said dispensing device jupon djgfnand of said operator. 

11 . Apparatus as in Claim 1 whereim said receptor at said remote location 
2 comprises an accumulator having thereirian openable gate for release therefrom 

at said remote location of accumulated pieces of ice conveyed thereto from said 
4 source. / 

12. Apparatus as in Claim 1 1 wherein said accumulator comprises a hollow 
2 ice accumulation chamber with an inlet and an outlet, with said inlet disposed 

proximate to a outlet ofysaid conduit and with said gate openably closing said 
4 outlet, and said gate means being disposed at said outlet such that pieces of ice 

conveyed into said cbramber through said conduit by said vacuum come to rest 
6 bearing upon said gate. 
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13. Apparatus as in Claim 12 further comprising said gate* being hingedly 
affixed to said accumulator and biasing means for biasing said openable gate 
into close contact with said accumulator and closing said ojutlet. 

14. Apparatus as in Claim 13 wherein said biasing means for biasing said 
openable gate against opening comprises pneumatic /neans for biasing said 
openable gate against opening. 

1 5. Apparatus as in Claim 1 4 wherein said pneur/iatic means for biasing said 
openable gate against opening comprises said vacuum comprising said negative 
air pressure being maintained within said accumulator by said vacuum pump and 
creating a pressure differential with ambierj/ air pressure external to said 
accumulator, said pressure differential bia/ing said openable gate against 
opening. 

16. Apparatus as in Claim 15 whereyjuvyeight of said accumulated pieces of 
ice in said accumulator exerts pres&dre? against said openable gate greater than 
and opposed to said pressure differential, thepefSy biasing said gate open and 
causing said release of said accurryuJateji^pieces of ice. 

17. Apparatus as in Claim y(5 fiifther comprising vacuum relief means 
associated with said vacuum linp or said conduit for relieving said vacuum in said 
accumulator and eliminating Aa\d pressure differential, thereby allowing said 
openable gate to open and said accumulated pieces of ice to be released. 



18. Apparatus as in Cliim 14 further comprising an edge of said outlet of said 
accumulator comprising a configuration which enhances operation of said 
pneumatic means for bfiasing said openable gate. 



2 



19. Apparatus as in Claim 18 wherein said outlet of said accumulator is 
defined by an end/ of a peripheral wall of said accumulator surrounding said 
outlet, said end of said wall comprising an interior side of said wall and an 
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exterior side of said wall joined by a width of said wall, said edge of said outlet 
comprising a junction line of said width and said interior side,^aid configuration 
comprises a chamfer across at least a portion of said width/and terminating at 
an apex of an acute angle at said edge. j 



20. Apparatus as in Claim 13 wherein said biasing rneans for biasing said 
openable gate closed comprises mechanical means fqf biasing said openable 
gate against opening. j 

/ 

21 . Apparatus as in Claim 20 wherein said mechanical means for biasing said 
openable gate closed comprises spring meansyOr manually operable closure 
means exerting biasing pressure against said Openable gate, thereby biasing 
said openable gate against opening. / 

/ 

22. Apparatus as in Claim 21 wherein^^igh^of said accumulated pieces of 
ice in said accumulator exerts pressure against said openable gate greater than 

8 and opposite to said biasing press exerted bvj&ata spring means, thereby 
biasing said gate open and causing g[aid rejp&se of said accumulated pieces of 
10 ice. 

23. Apparatus as in Claim 2/ wherein said mechanical means for biasing 
2 comprises means for alternatively manually activating and deactivating said 

manually operable closure means, such that when said closure means is 
4 activated it exerts biasing pressure against said openable gate, thereby biasing 

said openable gate against opening, and when said closure means is 
e deactivated its biasing /pressure against said openable gate is eliminated, 

thereby allowing said cjpenable gate to open and said accumulated pieces of ice 
8 to be released. 



2 



24. Apparatus/as in Claim 13 wherein said biasing means for biasing said 
openable gate dosed comprises electrical means for biasing said openable gate 
against opening. 
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25. Apparatus as in Claim 24 wherein said electrical rpfeans for biasing said 
2 openable gate closed comprises solenoid means which/exerts biasing pressure 
against said openable first gate, thereby biasing said openable gate against 



26. Apparatus as in Claim 25 further comprising means for electrically 
2 activating and deactivating said solenoid means, such that when said solenoid 

means is activated it exerts biasing pressure adainst said openable gate, thereby 
4 biasing said openable first gate closed, arid when said solenoid means is 

deactivated its biasing pressure against/ said openable gate is eliminated, 
6 thereby allowing said openable gate to open and said accumulated pieces of ice 

to be released. / 

27. Apparatus as in Claim 12prtfler comprising said gate and said outlet 
2 being disposed in any spaciaKmentation which will permit said pieces of ice to 

be released from said accumulator upon opting of said gate. 

28. Apparatus as in ClaimZT^further comprising said gate and said outlet 
2 being disposed generally yertiteally. 

29. Apparatus as inyblaim 11 further comprising said accumulator being 
2 disposed in proximity to an ice receptacle and said pieces of ice released from 

said accumulator beiyfg deposited into said receptacle. 

30. Apparatus as in Claim 29 wherein said accumulator and said ice 
2 receptacle are generally vertically aligned with said accumulator above said ice 

receptacle sucly that deposit of said accumulated ice discharged from said 
4 acqumulator into said ice receptacle comprises said ice being dropped under the 
influence of gravity. 



4 



opening. 
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31 . Apparatus as in Claim 29 wherein said accumulator and said ice 
2 receptacle are disposed with said accumulator at a l^vel above said ice 

receptacle but offset laterally therefrom and with a g'econd hollow conduit 

/■ 

4 extending therebetween such that deposit of said accumulated ice discharged 
from said accumulator into ice receptacle comprise^said ice traversing through 
6 said second hollow conduit. 

32.. Apparatus as in Claim 31 wherein traversal of said ice through said 
2 second hollow conduit occurs at least in pan under the influence of gravity. 



33. Apparatus as in Claim 31 whe/ein traversal of said ice through said 
second hollow conduit occurs at leasMn part under the influence of momentum 
of said ice imparted by motion of said ice. 



34. Apparatus as in Clair 
2 flexible tubing. 

35. Apparatus as in CI 
2 rigid tubing. 



'wherein said second hollow conduit comprises 



erein said second hollow conduit comprises 




36.. Apparatus as \p Claim\29 wherein said ice receptacle comprises an ice 
dispensing device. 

37. Apparatus/as in Claim 36 further comprising said dispensing device 
having dispensi/g means for dispensing individual quantities of said pieces of 
ice to an operator of said dispensing device upon demand of said operator. 



38. Apparatus as in Claim 37 further comprising said dispensing device also 
comprising/means for dispensing individual quantities of liquid beverages to said 
operator of said dispensing device upon demand of said operator. 
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39. Apparatus as in Claim 1 or 11 further comprising said vacuum line 
2 connecting in fluid communication into said hollow conduit at a/irst point of 

connection upstream of a second point of connection of said hoHe/w conduit into 

z 

4 said receptor, and spaced apart from said second point of connection by an 
interval not greater than a distance that said ice pieces <^an traverse under 

6 momentum imparted to them by their prior conveyance ny said negative air 
pressure, such that diversion of at least a portion of conveying force of said 

8 negative air pressure at said first point of connection d/oes not prevent said ice 
pieces from continuing to traverse entirely through sa\d hollow conduit and into 

10 said receptor. - - / 

40. Apparatus as in Claim 39 further comprising said first point of connection 
2 of said hollow conduit and said vacuum Me being located in an expanded 

internal breadth portion of said hollow cpnduit, such that in said expanded 
4 internal breadth portion velocity of air mpving under said negative air pressure 

is diminished relative to velocity of sai^ajpifi an immediately upstream portion 
6 of said hollow conduit. J^^ 

41. Apparatus as in Claim 3Murthei^et^mprising said vacuum line and said 
2 hollow conduit at said first poiry ofpdnnection being connected at an angle that 

precludes diversion of said ic^pleces from said hollow conduit into said vacuum 
4 line. / 1 

42. Apparatus as in Claim 39 further comprising said vacuum line at said first 
2 point of connection linerwith said hortow conduit being of a maximum inside width 

less than minimum breadth of any of said ice pieces, such that diversion of said 
4 ice pieces from saiq hollow conduit into said vacuum line is precluded. 

43. Apparatus as in Claim 39 further comprising liquid accompanying said ice 
2 and being conveyed therewith, and length of said expanded internal breadth 

portion of saia hollow conduit being sufficiently great that at least a portion of any 
4 such liquid/being conveyed through said conduit will be diverted into said 
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vacuum line and will not continue to traverse through said hollow conduit and 
6 into said receptor. / 

44. Apparatus as in Claim 43 further comprising a durality of liquid traps in 
2 said vacuum line downstream from said first point pf connection, successive 

ones of said plurality of liquid traps removing successive quantities of said liquid 
4 from entrainment in an air stream moving under said negative air pressure, such 

that no quantity of said liquid remains entrainep in said air stream when said air 
6 stream reaches said vacuum pump. / 

45. Apparatus as in claim 44 wherein A first liquid trap of said plurality of said 
2 liquid traps is of a size sufficient to remove all of said liquid from said air stream 

and a successive one of said plurality^ liquid traps comprises a viewing window 
4 into said vacuum line to provide w^n€Ua\ confirmation that no liquid reaches 
said successive one of said pkfrality of liquid traps. 

46. Apparatus as in Claiwi 1 1 further comprising a reaccumulator having a 
2 inlet and an outlet, disposed Exteriorly opdnd with its said inlet surrounding said 

inlet of said accumulate/ and hayiffg an openable door closing its said lower 
4 end, such that upon ^peningof said gate of said accumulator, said ice is 

discharged into said ^accumulator, and upon completion of said discharge of 
6 ice into said reaccumulator said biasing means again biases said gate closed. 

47. Apparatus/as in Claim 46 further comprising said openable door being 
2 hingedly affixed/to said reaccumulator and a second biasing means for biasing 

said openable/door into close contact with said reaccumulator and closing said 
4 outlet. / 

48. Apparatus as in Claim 47 wherein said second biasing means for biasing 
2 said openable second gate against opening comprises pneumatic means for 

biasing said openable second gate against opening. 
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49. Apparatus as in Claim 48 wherein said pneumatic means for biasing said 
openable door against opening comprises said vacuum comprisinc/said negative 
air pressure being established in said reaccumulator upon said/opening of said 
openable gate for discharge of said ice into said reaccurmilator from said 
accumulator, said vacuum creating a pressure differentia/ with ambient air 
pressure external to said reaccumulator, said pressure differential biasing said 
openable door against opening. 

50. Apparatus as in Claim 49 wherein weight of saicf accumulated pieces of 
ice in said reaccumulator exerts pressure against sgnd openable door greater 
than and opposed to said pressure differential, thereby biasing said door open 
and causing said release of said accumulated pieces of ice. 



51 . Apparatus as in Claim 49 further comprising closure of said gate of said 
accumulator relieving said vacuum in said refaccumulator, such that the weight 
of ice against said door causes said door ^dpen and discharge said ice, such 



that said apparatus can operate subs' 

52. Apparatus as in Claim 49 whej 
said openable door against openii 
said openable door against openi/ig. 



fially continuously. 

[in SpMtl second biasing means for biasing 
mprises mechanical means for biasing 



53.- Apparatus as in Claim 52 wherein said mechanical means for biasing said 
openable door against open/ng comprises spring means or manually operable 
closure means exerting biasing pressure against said openable door, thereby 
biasing said openable dpor against opening. 



54. Apparatus as/n Claim 53 wherein weight of said accumulated pieces of 
ice in said reaccumulator exerts pressure against said openable door greater 
than and opposite to said biasing pressure exerted by said spring means, 
thereby biasir)g said door open and causing said release of said accumulated 
pieces of ice 
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55. - Apparatus as in Claim 53 wherein said mechanical means' for biasing 
comprises means for alternatively manually activating and deactivating said 
closure means, such that when said closure means is activated exerts biasing 
pressure against said openable door, thereby biasing said openable door against 
opening, and when said closure means is deactivated its/biasing pressure 
against said openable door is eliminated, thereby allowingysaid openable door 
to open and said accumulated pieces of ice to be release 

56. Apparatus as in Claim 47 wherein said means f6r biasing said openable 
second gate against opening comprises electrical means for biasing said 
openable second gate against opening. 

57. Apparatus as in Claim 56 wherein said^lectrical means for biasing said 
openable second gate against opening comprfse^sejenoid means which exerts 
biasing pressure against said openable > §fecond / gate, thereby biasing said 
openable second gate against opening 




58. Apparatus as in Claim 57 further comprising means for electrically 
activating and deactivating said solenoid means, such that when said solenoid 
means is activated it exerts biasing pressure against said openable second gate, 
thereby biasing said openable second date against opening, and when said 
solenoid means is deactivated itar biasing pressure against said openable second 
gate is eliminated, thereby allowing said openable second gate to open and said 
accumulated pieces of ice t</ be released. 

59. Apparatus as in Claim 11 or 46 furth^edm prising said receptor being 
disposed adjacent to ain inlet of astrbsequent conduit leading to a subsequent 
accumulator at another r^mdfe location, and said pieces of ice released from 
said receptor beipd^ deposited into said inlet for conveyance through said 
subsequejjMJondyit to said subsequent accumulator at said another remote 
locat 
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60. Apparatus as in Claim 59 further comprising another vacuum line in fluid 
2 communication with said subsequent conduit for moving said ice through said 

subsequent conduit to said subsequent accumulator at j:a\d second remote 

4 location. / 

/ 

/ 

61 . Apparatus as in Claim 59 further comprising a second receptor disposed 
2 at said second remote location, said ice passing from said subsequent 

accumulator into said second ice receptacle. / 

62. Apparatus as in Claim 61 wherein said secrand receptor comprises an ice 
2 dispensing device. / 

63. Apparatus as in Claim 62 further comprising said dispensing device 
2 having dispensing means for dispensing individual quantities of said pieces of 

ice to an operator of said dispensing devrc^tjpon demand of said operator. 

64. Apparatus as in Claim 63 further comprising S9*d dispensing device also 
2 comprising means for dispensing indiwaual quantities of liquid beverages to said 

operator of said dispensing device Upon demand of said operator. 

65. Apparatus as in Claim 1 or /l further comprising a collector into which ice 
2 pieces delivered from said source of ice ar^jreceived, said collector having a first 

opening into said first conduit, and further comprising unbridging means 
4 associated with said collector for presenting said released ice pieces individually 

and unbridged to said first opening, whereby said ice pieces pass through said 
6 first opening into said first conduit. 



2 



66. Apparatus as in Claim 65 wherein said unbridging means also motivates 
said ice pieces throughr said opening into said first conduit. 
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67. Apparatus as in Claim 65 wherein said unbridging means ^Mechanically 
breaks ice bridges between individual ice pieces existing when ^aid ice pieces 
are delivered from said source of ice to said collector. / 

/ 
/ 

68. Apparatus as in Claim 67 wherein said unbridging means comprises a 
toothed wheel, auger, paddle wheel, vibrator, moving £/lade, converging or 
parallel pair of belts, air lock closure, ice tumbler or rotating centripetal device. 

69. Apparatus as in Claim 67 wherein said unbi^aging means is disposed 
vertically, horizontally or at an intermediate angle. * 

70. Apparatus as in Claim 65 further comprising a second opening from said 
collector into a second conduit and meapfs for directing said ice pieces 
alternatively to said first opening or said second opening. 

71 . Apparatus as in Claim 70 furthep66m poising a storage container adjacent 
said second opening, said storages container comprising means for retrieval of 
ice pieces therefrom by manual o^ mechanical a>esns. 

72. Apparatus as in Claim 1 /6rVK further comprising sensor means for 
detecting the presence or abse/ce of ice in said receptor. 



73. Apparatus as in Clairr/72 wherem said sensor means further determines, 
when the presence of said fee is detected in said receptor, the quantity of ice so 
detected. 



2 



74. Apparatus as An Claim 73 wherein said sensor means periodically 
measures a parameter value which is dependent upon said quantity of ice and 
from which said quantity of said ice can be determined. 
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75. Apparatus as in Claim 74 wherein said parameter comprises ice weight, 
ice volume, temperature within said ice receptacle, ice surface level or strain 
within the body of said receptor. 

76. Apparatus as in Claim 74 further comprising: 
signal generation means associated with said sensor means for 

generating a series of signals each of which is determined by the value of a 
respective one of periodic rneasuremen/s of said parameter; 

comparison means for conversion of each said signal to a respective 
measure of said quantity of ice in said /eceptor and comparison of said measure 
of quantity with a predetermined measure of a desired quantity of said ice in said 
receptor, said comparison comprising determination of a difference between said 
quantity of ice in said receptor and/said desired quantity of ice at the time of said 
periodic measurement, said comparison means generating a second signal upon 
determination that a value of sa/d difference, predetermined to be indicative of 
presence of less than a minirjjj^Hliacx^eptable quantity of ice present in said 
receptor, has been reach 
14 activation means for fee rechargipg^A/hich is responsive to said second 

signal and which upon receipt of wbi£h activates said apparatus to convey said 
16 ice to said receptor until rebeitft of a subsequent signal from said comparison 
means, generated upon determination that said predetermined desired quantity 
is of ice in said receptor has been reached, whereupon said activation means in 
response to receipt of s^id subsequent signal, deactivates said apparatus and 
20 halts conveyance of said ice ta said receptor. 



10 



12 



77. Apparatus as in Claim 1 or 1 1 comprising a plurality of said receptors and 



said conduit having^an intermediate division point from which a plurality of 
branch conduits extend, each branch conduit leading directly or through at least 
one intermediate farther division point from which a subsequent plurality of 
further branch conduits extend, to an ice communication connection with a 
respective one of said plurality of receptors. 
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78. Apparatus as in Claim 77 further comprising a djverter at each said 
2 intermediate division point for routing said conveyed pieces of ice into and 

through any selected one of said plurality of branch condjuits at said intermediate 
4 division point. / 



2 shifter for aligning said diverter with any selected onk of said plurality of branch 
conduits at said intermediate division point. / 

80. Apparatus as in Claim 79 wherein said/shifter is operated manually, 
2 pneumatically, mechanically or electrically. / 

81 . Apparatus as in Claim 78 wherein there are two, three or four alternate 
2 branch ice conveyance conduits. / 

82. Apparatus as in Claim 78 furthej^domprising said vacuum line also having 
2 at least one coincident intermediatemiyision point from which an equal plurality 

of branch vacuum lines extend, eacrysuch brapeffvacuum line forming a pair 
4 with a corresponding branch ice conuuitaild extending to and connecting with 

a corresponding one of said plurality ^rfyeceptors, and each said diverter at each 
6 said intermediate division point also simultaneously directing said vacuum into 



and through that branch vacuum linelpaired with any selected one of said 
8 plurality of branch ice conduits/ \ 



83. Apparatus as in ClaimyB2 wherein said diverter further comprises a shifter 
2 for motivating routing ice conveyance and direction of vacuum to alternate pairs 
of corresponding branch ige conveyance conduits and branch vacuum lines. 




/ 



2 



84. Apparatus as in Claim 83 wherein said shifter is operated manually, 
pneumatically, mechanically or electrically. 
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ss.* Apparatus as in Claim 82 wherein there are two, three orrfour alternate 
2 pairs of corresponding branch ice conduits and branch vacuurri lines. 

86. Apparatus as in Claim 1 or 11 further comprising 7 a plurality of said 

/ 

2 sources of ice, a branch ice conduit extending from egch and providing ice 
communication to an intermediate junction point from which a single ice conduit 

4 extends and provides ice communication to said receptor, and a diverter at said 
intermediate junction point, said diverter routing conveyed pieces of ice from any 

6 selected one of said plurality of branch conduits ipto said single ice conduit at 
said intermediate division point. 



87. Apparatus as in Claim 86 wherein said/diverter further comprises a shifter 
for aligning said diverter with any selected one of said plurality of branch 
conduits at said intermediate division poiplt. 

V 
s i / 

88. Apparatus as in Claim 87 ^herein said shifter is operated manually, 
pneumatically, mechanically or electwcally. 

y 

89. Apparatus as in Claim 86 ^herein there are two, three or four alternate 
branch ice conduits from said plurality of ice sources. 

90. Apparatus as in Claim 86 furthen comprising said vacuum line also having 
at least one coincident intermediate division point from which an equal plurality 
of branch vacuum lines extend, each such branch vacuum line forming a pair 
with a corresponding branch ice conduit and extending to and connecting with 
a corresponding one of /said plurality of ice sources, and each said diverter at 
each said intermediate/division point also simultaneously directing said vacuum 
into and through that/branch vacuum line paired with any selected one of said 
plurality of branch ice conduits. 
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91 . Apparatus as in Claim 90 wherein said diverter further comprises a shifter 
2 for motivating routing ice conveyance and direction of vacuum from alternate 

pairs of corresponding branch ice conveyance conduits ^nd branch vacuum 
4 lines. / 



92. ' Apparatus as in Claim 91 wherein said shifte/ is operated manually, 
pneumatically, mechanically or electrically. 

93. Apparatus as in Claim 92 wherein there ar£ two, three or four alternate 
pairs of corresponding branch ice conveyance cojnduits and branch vacuum lines 
from said plurality of ice sources. 



94. Apparatus as in Claim 1 or 11 wherein said source of ice comprises 
machinery for making pieces of ice, an ice unbridger, a container having said 
pieces of ice therein and from which saicypi^eeSlbf ice are motivated into to said 
ice conduit, another conduit in which §afd pieces of ice are being conveyed and 
which is in ice communication witf?(/said ice conduit or introducer means for 
introducing said pieces of ice essepftially seriatiijHTlfo said ice conduit. 

\ 

95. Apparatus as in Claim 1/ or -Ifl wherein at least a portion of said ice 
conduit is thermally insulated or refrigerated. 

96. Apparatus as in Claim 1 or 1 ; further comprising filtration means for 
filtering air being drawn injfo said ice conduit by said negative air pressure. 



97. Apparatus as irv Claim 1 or 1 1 further comprising cleaner introducing 
means for introducinc/a liquid cleaner into said ice conduit and conveying said 
liquid cleaner through said ice conduit under said negative air pressure, whereby 
passage of said cleaner through said ice conduit cleans contaminants from the 
interior of said conduit, and upon discharge of said cleaner at an outlet of said 
conduit, removes from said conduit said contaminants entrained in said cleaner. 
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98 Apparatus as in Claim 97 wherein said cleaner introducing means is 
2 disposed relative to said ice conduit such that said liquid clearer passes through 

at least a portion of said ice conduit and at least one of said source of ice and 
4 said receptor, such that said contaminants are removed tnerefrorn. 

99. Apparatus as in Claim 97 further comprising saidyvacuum line connecting 
2 in fluid communication into said ice conduit at a first point of connection 

upstream of a second point of connection of said/ hollow conduit into said 
4 receptor, and spaced apart from said second pointyof connection by an interval 

not greater than a distance that said liquid (cleaner can traverse under 
6 momentum imparted thereto them by prior conveyance by said negative air 

pressure though said conduit, said first point pi connection of said first hollow 
8 conduit and said vacuum line being located/in an expanded internal breadth 

portion of said first hollow conduit, such thayin§a+d^ortion velocity of air moving 
10 under said negative air pressure is dimini^ned relative to velocity of said air in an 

immediately upstream portion of s^id/first hollow conduit, length of said 
12 expanded internal breadth portion of said hollow condijiH>eing sufficiently great 

that at least a portion of said liquid clever beincpet5nveyed through said conduit 
14 will be diverted into said first vacuum line apda remainder of said liquid cleaner 

will continue to traverse through sand first\hollow conduit and into said receptor, 
16 whereby passage of said cleaner througmsaid ice conduit and receptor cleans 

contaminants from the interiors f)f said conquitand receptor, and upon discharge 
18 of said cleaner at an outlet erf said receptor, removes from said conduit and 

receptor said contaminants entrained in said cleaner. 

100. Apparatus as in Craim 99 further comprising a plurality of liquid traps in 
2 said vacuum line downstream from said first point of connection, successive 

ones of said plurality of liquid traps removing successive quantities of said liquid 
4 cleaner from entrapment in an air stream moving under said negative air 

pressure, such tha/ no quantity of said liquid cleaner remains entrained in said 
6 air stream when said air stream reaches said vacuum pump. 
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101. Apparatus as in Claim 100 wherein a first liquid tr^p^f said plurality of 
said liquid traps is of a size sufficient to remove atfof s^d liquid cleaner from 
said air stream and a successive one of said plursajlty of li^Lud-traRfe comprises 
a viewing window into said vacuum line to provicte^F-Visual confirmation that no 
liquid cleaner reaches said successive one^ said plurality of liquid traps. 

102. Apparatus as in Claim 1/whereffi said receptor at said remote location 
comprises an air lock device which is connected to said ice conduit on an 
upstream side and which has/an inlet for pressurized air from a source thereof 
on a downstream side and ariother conduit extending from said downstream side 
for passage of said pressurized air, such that ice entering said air lock device 
from said ice conduit passes through said air lock device and propelled through 
said another conduit at high velocity by said pressurized/ air. 



103. Apparatus as in Claim 102 wherein that portiorf of said another conduit 
downstream of said air lock comprises flexible tubi/fg with an outlet at an end 
distal from said air lock device. 




1 04. Apparatus as in Claim 1 03 further comojrising directingpcjaans for moving 
said outlet of said flexible tubing such that/ioe p^ssifigth rough said flexible 
tubing at high velocity can be projected froip sai^ outlet in various directions and 
to various distances. 

105. Apparatus as in Claim 104 yGherein sa^d directing means comprises 
manual, mechanical, pneumatic or electrical positioning of said outlet end of said 
flexible tubing. 




106. Apparatus as in C 
causing change of saicuprosi 
frequently or conti 



further comprising said directing means 
lonmg at-Scfid outlet end of said flexible tubing 
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107. Apparatus as in Claim 102 wherein said source of pressurized air 
comprises an air compressor, blower or air exhaust from said/vacuum pump. 

/ 

108. Apparatus as in Claim 1,11, 29, 46 or 102 wherelh operation of said 
apparatus is at least in part controlled by a microprocessor. 



sjx. 



109. Apparatus as in Claim 39 wherein operation of s^id apparatus is at least 
in part controlled by a microprocessor. / 



110. Apparatus as in Claim 59 wherein operation/Of said apparatus is at least 
2 in part controlled by a microprocessor. 

111. Apparatus as in Claim 65 wherein operation of said apparatus is at least 
2 in part controlled by a microprocessor. 

11 2. Apparatus as in Claim 72 wherein o£er£?ion j&f said apparatus is at least 
2 in part controlled by a microprocessor 

113. Apparatus as in Claim 77 wherein\operation of ^aid apparatus is at least 
2 in part controlled by a microprocessor. 

114. Apparatus as in Claim 86 wherein operation of said apparatus is at least 
2 in part controlled by a microprocessor. 

115. Apparatus as in Clairry94 wherein operation of said apparatus is at least 
2 in part controlled by a microprocessor. 

116. Apparatus as in Ofaim 95 wherein operation of said apparatus is at least 
2 in part controlled by a microprocessor. 



2 



117. Apparatus as/in Claim 96 wherein operation of said apparatus is at least 
in part controlled by a microprocessor. 
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118. Apparatus as in Claim 97 wherein operation of said ^apparatus is at least 
2 in part controlled by a microprocessor. / 

119. A diverter for simultaneous diversion of ice conveyance and vacuum 
2 supply in apparatus as in Claim 82, said diverter comprising an ice conduit and 

vacuum line first port pair, a plurality of ice conduit aind vacuum line second port 
4 pairs, and an internal shiftable ice conduit and vacuum line pair, said internal 

shiftable pair being in continual ice and air corrimunication, respectively, with 
e said first port pair, and being capable of shifting traversal between respective ice 

and air communication with individual pairs ofiaid plurality of second port pairs. 

120. A diverter as in Claim 119 whereiin said plurality of second port pairs 
2 comprises at least four second port pairs. 

121. A diverter as in Claim 119 wh£r£in said shifting traversal is manually, 
2 mechanically, pneumatically or electrically motivated. 

1 22. A diverter as in Claim 119 wherein s^tdports in said port pairs are aligned 
2 in a 2xN array, wherein N repre^enterffee number of said second port pairs, and 

at least that portion of said shiftable pofrt pair adjacent to said second port pairs 
4 is aligned in correspondence^therewithA 

123. A diverter as in Claim 122 wherein said plurality of second port pairs 
2 comprises two, three or four second port pairs. 

1 24. A diverter as in/Claim 119 wherein said ports in said port pairs are aligned 
2 in a 1x2N array, wherein N represents the number of said second port pairs, and 

at least that portiotn of said shiftable port pair adjacent to said second port pairs 
4 is aligned in correspondence therewith. 
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4 wherein said plurality of second port pairs 



125. A diverter as in Clai 
comprises two second po 



126. A process for conveying ice in the form of a plurality of pieces each having 
physical characteristics amerable to transport by negative air pressure 
pneumatic conveyance, from a source of said ice to a remote location under said 
negative air pressure, whiclVcomprises: 

a. providing a hollow elongated ice conduit connecting said source of ice and 
said remote location and providing ice communication therebetween; a receptor 
at said remote location for receiving said ice; and a vacuum pump in fluid 
communication through a vacuum line with said receptor for withdrawing air from 
said conduit and creating a vacuum comprising said negative air pressure in said 
conduit, said negative air pressure causing said ice to traverse said conduit from 
said source into sa/d receptor; 

b. withdrawir/g air from said receptor and conduit and creating a vacuum 
comprising said Negative air pressure in said receptor and conduit; and 

c. causing /said ice to traverse said conduit from said source into said 
receptor unde/ the influence of said negative air pressure. 



127. A process as in Clair 
dispensing device, an accumul? 



wherein said receptor comprises an ice 
"an air lock device. 




128. A process as in fc\a\xr\yA27 where said receptor comprises an 
accumulator, said process fuptKer comprising 

a. providing an open^tfle gate in said accumulator at said remote location; 

b. causing pieces^f ice conveyed into said accumulatorthrough said conduit 
by said vacuum tp^ome to rest bearing upon said gate, said gate being biased 
against openipg; and 

c. releasing of accumulated pieces of ice conveyed from said source from 
said apojmulator at said remote location by counteracting or eliminating such 
biasing. 
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1 29. A process as in Claim 1 28 further comprising creating ^nd counteracting 
said biasing by manual, mechanical, pneumatic or electrical means. 



10 



12 



1 30. A process as in Claim 1 29 wherein said biasing i^ created pneumatically, 
said process comprising 

a. maintaining said vacuum comprising negative air pressure within said 
accumulator by said vacuum pump and creating a pressure differential with 
ambient air pressure external to said accumulator, said pressure differential 
biasing said openable first against opening;>and 

b. said counteracting such pneumaticybiasing by accumulating a sufficient 
quantity of ice pieces in said first accumulator such that weight thereof exerts 
pressure against said openable gate g/eaterthan and opposed to said pressure 
differential; 

such that said gate is ty&sqti open and said accumulated ice pieces are 
released. 



10 



131 . A process as in Claim/I^^herein said biasing is created pneumatically, 
said process comprising 

a. maintaining said tfacuurrl comprising negative air pressure within said 
accumulator by said vacuum pump and creating a pressure differential with 
ambient air pressure/external toNsaid accumulator, said pressure differential 
biasing said openalple gate against opening; and 

b. said counteracting such pneumatic biasing comprises relieving said 
vacuum in said accumulator and eliminating said pressure differential; 

such that said openable gate is allowed to open and said accumulated 
pieces of ice are released. 



/// 



/// 



/// 
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132. A process as in Claim 129 wherein said biasing is cheated mechanically 
by pressure exerted by spring means and said counteracting such mechanical 
biasing comprises accumulating a sufficient quantity of ice pieces in said 
accumulator such that weight thereof exerts pressure against said openablegate 
greater than and opposed to said pressure exerted by said spring means, such 
that said gate is biased open and saidaticun>ulated ice pieces are released. 

133. A process as in Claim 129 whereyl s^id^Tasing is created mechanically 
by manually operable closure meansqexerting biasing pressure against said 
openable gate and said counteracting such mechanical biasing comprises 
alternatively manually deactivating said closure means, whereby said openable 
gate is allowed to open and sj/\d accumulated pieces of ice to be released. 

134. Apparatus as/fn Claim 129 wherein said biasing is created electrically by 
activating solenoua means which exerts biasing pressure against said openable 
first gate; and/said counteracting said electrically created biasing comprises 
deactivating^ said solenoid means to eliminate its biasing, such that said 
openablegate is allowed to open and said accumulated pieces of ice to be 
released. 

135. A process as in Claim 127 wherein s^id receptor comprises an ice 
dispenser, said process further comprising thereafter dispensing individual 
quantities of said pieces of ice to an operator ofsaid ice dispenser upon demand 
of said operator. 

136. A process as in ClaimYl27 wherein s^ieT receptor comprises an 
accumulator, said process furtWer comprisirig^Jischarging accumulated ice from 
said accumulator into an ice^dispensj 



137. A process as ir/Claim 13Q further comprising thereafter dispensing 
individual quantities on said pieces i?f ice to an operator of said ice dispenser 
upon demand of saftJ operator. 
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1 38. A process as in Claim 1 26 further comprising 

a. connecting said vacuum line in fluid communication into said ice conduit 
at a first point of connection upstream of a second point of connection of said ice 
conduit into said receptor, and spaced apart/from said second point of 
connection by an interval not greater than a dis/cance that said ice pieces can 
traverse under momentum imparted to them by their prior conveyance through 
said conduit by said negative air pressure; ar 

b. conveying said ice pieces under that amount of force of said negative air 
pressure at said first point of connection sufficient to cause said ice pieces to 
continue to traverse entirely through said first conduit and into said receptor 
without diversion of any ice pieces into said first vacuum line. 



139. A process as in Claim 138 further comprising causing velocity of air at 
said first point of connection and movipg<inder said negative air pressure to be 
diminished relative to velocity of smti air in an immediately upstream portion of 
said ice conduit by disposinwsand first point of connection in an expanded 
internal breadth portion of said tfjrst hollow cailciuit. 





140. A process as in ClainVT39 further comprising forming said expanded 
internal breadth portion of said hollow conduit with a length sufficiently great that 
one portion of any liquid being conveyed through said conduit will be diverted 
into said first vacuum line and another portion of said liquid will continue to 
traverse through said ice/conduit and into said receptor. 



141. A process as in Claim 1 40 further comprising disposing a plurality of liquid 
traps in said vacuum nine downstream from said first point of connection and 
removing successive quantities of said liquid from entrainment in an air stream 
moving under said negative air pressure in successive ones of said plurality of 
liquid traps, such tnat no quantity of said liquid remains entrained in said air 
stream when said /air stream reaches said vacuum pump. 
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142. A process as in Claim 140 wherein said liquid comprises water. 

143. A process as in Claim 140 wherein said liquid comprises a liquid cleaner 
2 and said process further comprises introducing said/iquid cleaner into said ice 

conduit, conveying said liquid cleaner through said conduit by said negative air 
4 pressure and contacting substantially all interior surfaces of said conduit for 

removal of contaminants therefrom, such that saia interior surfaces are cleaned 
6 of Said contaminants by passage of said liquid cleaner. 

144. A process as in Claim 143 further comprising causing at least a portion 
2 of said liquid cleaner also to pass through and contact substantially all interior 

surfaces of at least one of said source of ice and said receptor, such that such 
4 that said interior surfaces are cleaned oysaid contaminants by passage of said 
liquid cleaner. / 

145. A process as in Claim 126A^h^f^in said receptor comprises an ice 
2 dispenser and further compr)sip<y detecting the presence of ice in said ice 

dispenser. A / 

146. A process as in Claim 145yurtl>efcomprising determining the quantity of 
2 ice so detected. / ^-^T 

147. A process as in /Claim i46 wherein said determining comprises 
2 periodically measuring k parameter value of said ice dispenser which is 

dependent upon said cfuantity of ice contained in said ice dispenser and from 
4 which said quantity ojsaid ice can be determined. 

148. A process a6 in Claim 147 wherein said parameter comprises contained 
2 ice weight, contained ice volume, temperature within said ice dispenser, ice 

surface level within said ice dispenser or strain within the body of said ice 
4 dispenser. / 
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149. A process as in Claim 146 further comprising /determining a desired 
minimum quantity of ice to be maintained in said ic<s dispenser, periodically 
determining said quantity of ice so detected, comparing said quantity of ice 
detected with said desired minimum quantity of ice/ and if said quantity of ice 
detected is less than said desired minimum quantity of ice, causing sufficient ice 
to be conveyed to said ice dispenser to increase tpe quantity of ice present to at 
least said desired minimum quantity of ice. 
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150. A process as in Claim 146 furtheiY comprising predetermining an 
incremental quantity of ice to be delivered/to said ice dispenser during each 
conveyance period and causing said incremental quantity to be conveyed to said 
ice dispenser when determination of said ^quantity of ice detected indicates that 
an .equivalent incremental quantity of /ce has been removed from said ice 
dispenser since the last previous conveyance of ice to said ice dispenser. 

151. A process as in Claim 126^ further comprising receiving ice pieces 
delivered from said source of at least partially bridged condition, and 
unbridging said ice pieces prior to/yelivering said ice piece into said ice conduit. 

1 52. A process as in Claim 1 p\ furtherpdmprising simultaneously unbridging 
said ice pieces and motivating saidjee pieces toward said ice conduit to which 
said ice pieces are delivereqr in"tiipridged condition. 



153. A process as in Claim 151 wherein unbridging comprises mechanically 
breaking ice bridges between individual ice pieces existing when said ice pieces 
are delivered from saia source of ice to said collector. 

1 54. A process as/'m Claim 1 26 wherein said pieces of ice comprise cube ice, 
flake ice, nugget ice, bridged ice, granular ice, chunk ice or crushed ice. 



155. A process as in Claim 126 comprising conveying said ice through a 
plurality of serially connected conduits to reach said receptor. 
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156. A process as in Claim 126 comprising forming at least one serial 
connection between two sequentially aligned conduits through a diverter. 



157. A process as in Claim 156 further comprising disposing one of said two 
sequentially aligned conduits as one of a plurality of conduits which can be 
alternately connected to the other of said two sequentially aligned conduits 
through said diverter. 

158. A process as in Claim 126 comprising/conveying said ice and vacuum 
through a plurality of paired, serially connected conduits to reach said receptor. 

159. A process as in Claim 158 comprising forming at least one serial 
connection between two sequentially aliened paired ice and vacuum conduits 
through a diverter. 



160. A process as in Claim 159 funfhef 



lprising disposing one of said two 



sequentially aligned paired ice\ 
paired ice and vacuum conduits 1 
of said two sequentially aligned; 
diverter. 



vacuum conduits as one of a plurality of 
^ich can be alternately connected to the other 
aired ice and vacuum conduits through said 



161. A process as in Claim /(60 wherein said plurality of paired ice and vacuum 
conduits comprises two, thcee or founpaired ice and vacuum conduits. 

162. A process as in Claim 127 wherein said receptor comprises an air lock 
device and said process further comprises providing for said air lock device an 
air communication connection to a source of pressurized air on a downstream 
side thereof and ice and air communication with another conduit extending from 
said downstream sipe and having an outlet end distal to said air lock device, for 
passage of said pressurized air, and causing ice to enter said air lock device 
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from said ice conduit and pass therethrough to encounter pressurized air moving 
8 at high velocity on said downstream said and/become entrained in said 

pressurized air moving at high velocity and bg^gropelled through said another 
10 conduit and thereby be dispersed at t^kJ1)/spee6 from said outlet end of said 

another conduit. 



163. A process as in Claim 162 furthe r comprising providing as said source of 



pressurized air an air compressor, a 
pump. 



lower or an air exhaust of said vacuum 




